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i ) %m&m<r>tz&Kffi,^r&-?%t J t:^^*)\>*m<o'*t?7 L y tt*o -curia 

2. utrfa^ r u t# s > b. y*-—*;^;*, b. i^h*;*., b. 7?o'j 
5 . mmttmvs&ft atixii^itt^ y ^ K-e* & i t £#m tt*»^ 

r *i ^ k i e m<7> 3r&o 
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11. mU;<?T>) ri)K B. •;*-.=.* jus*, B. b. t^p'J 

12. flfflaSSH**, Spo 2 tl, Spo 3£Jl, Spo n^K***tf 
M^Jii: t -r a^^lOXtiH^IH^^teo 

-f -r u To 

15. TifrfE^x'J B. >Jt-*JK^, B. B. 75D'J 

i-*jfl^a 14 »w|B«o/f^-r y To 

16. fltrSBSEH**, S P° 2^H, Spo 3£H, Spo IIAC^||£-g-tr^#|<aS^k 

W.V?? -r 0 To 
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*3§§Sfi> ffi.'f-J&f&X-ZK^J: i iz^nztiX^Z'^frX ( Bacillus ) jgo 
tl%> DNA itt|:|fS 0 

^iJx.tf> • <J^-*^^^ ( Bacillus lichenifonrris ) fff*, 

(i) 
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b. t^fn ( B. subtiiis) K&n&m^mvymfrmit. 3&®f£ 

mx-&*) (4, 5) . f LT+K*t7^ ?9-f X?*LT^& (17, 6, 7) 

im-x-K^KbmwvtzftmBi&z&i x$>h ^ ti^ti^o 

o^Hfl ftj K Sefp] L #5t-eJ8&^J&##l ft 7 s n -t - * - £ RNA # V * 9 - -if K M 
m$tlZ> (4, 5) o 

Spo iiAC &fc^<p g F » g (8, 9) tt, :/U4»HJI&»t»fc 

m<7)l'y?®J'<D 1 (14) c £<a->^B^{iM#^ift&fc^-3m<a 

«Lfc«»fc*fcM:*:-c£> «9 (10) , ffc&^ofl&^o^&ofcte^ 

?»y^7Hf o c <D&$L<Dx£'mtx~&Z> (ll) o MK> *«II&H*tt*« 

tro*iui&i&&<3 m m * *5 h < # § # * tf z i o 

*3»t*JfflJ3&^^^Ki5fcA,t^^«-#x.#*v> 1 r t £jj*i&-r* (15, 16) r 
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ii) frffl-ftw«j*iajK-r& 

> V T^a-i-(7>V^;K7>DN'ase, # i; #9 ^ >y n * - ]. i; T - -tf , ^nt 

T--tr\ RN'ase^^v/^^-^f *#j*Ufc*«, /? - 1 , 3 - ^ # ^ - -tr Hi 
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o 

B . V> h ■> * ( B. lentus ) , b. y->J^>^ (B 

amyloliquefaciens) % b. h'jV^V-^ ( B. thuringiensis ) % b. 
7**D7^M ( B. alcaloghilus) % b. * -ty^*) ? X ( B. mesentericus 
Km v>* £ i: & i i: *l* o 

pE194ts *>i»|fcj&&*5F -r o 

[Hi (J, Spo IIA nfev.-c^^f^i-i>^HfflWc^--/^-9 '7 J: 

A. fflv>f/?>f7-?)ff| 7°9^v-A, B, C DC03' -*S(B 

B. &&3*lfc*|c (DN286 Spo IIACD3 ) ^^^7^ v-AS^D^I^Tf 
[1 2 14, Spo IKC t:^^t^^ «9 tfJi-»5i*3ia , «IKtSJS**'t - o 

B4Wt, B. 'J^-»;t/^^DN286 ^^DN286 Spo IIACD3 ^^tt &*gflS, J3&^ 

flfr? (□) afetffcDN286 Spo IIACD3 <ol«flg (#) 0 

CS^D ;#^*/hJff»»VJH'M^«K*»t*#™286 (■) &tf#DN286 
Spo IIACD3 (#) £ ii-fc >J >7'nf 7--b'^Io 

E ;ft/hJgttl (□> O) XWMKftA* •) KJ3»t**M*l286 (□) 

^C/DN286 Spo IIACD3 (Q) K £ *t & T ^ 9 - -tr-^fifco 
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#3MJ? K J: *Uf, HtrlE^^T" Tf±, B. ( B. lichemformis 

) , B. ( B. lentus) , b. 75n>J^x7r->x>^, ( B. amylol 

iguefaciens ) „ b. h v V >*?x.yz/?> ( B. thuringiensis ) ^^-g-tp^^P, 

o 
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o 

SM&O^^ * - X A cut I, ^ 'J ^ ^ f K-C*«)^&o 

B. t/fntB. V^-*^^ ^t<^Mco^^P#^^5e-rtt(f (26) 
K^MIflioT^ B. 'J ^ - » 5 X <p Spo IIACfr ;£ jf fe^g) , B. 

tltz'J?* < t &2000) a^#ft Spo IIAC jtfe^^^t^o 

o 
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B. } ) ^ — )\s 5. 7s iz $3 if & Spo IIAC ^co^^^^^tj:, B. ^^-f-'J 

^^•x^^^H-e^-rs^t^-e^So b. trf-'j^oSpoiw^^ 

286 Spo IIACD3 ^^b (4) ft, £#69 K CLO{R5e 

(27) 0 ^tLi5>x., Spo IIAQ /)^^^, t*L^^jtfiK^H5licja 

fc^xtt^tM^'fc^tfca^JHBSft, firm fi^-t^*^/?-^ 

HilR^JK CseptatiorO^s^c 4 4 gr KISS* *t£ S^Spo IIA ^fflJiartT^ 
giJx.^ abr B, hpr sen_ ^ysin fr-frfr (12) 0 ^ft< 

9 <omn l * itfs^x livxf a wftfr-r sb. -9- -7*^ y * k ^ »t a aprjj&a 
fcfMP£^A*«^£rxwt£Tofl!U«i ( 12 ) d> flogti^^-c* 19 , 
^^^(Spom^^cfe^ttiiciitSo a£ft#^*»t4*y > 

^-£JS1£^J|#£fflv>TArbiclge t> (13) £ V) $R£ 3 tLT v>£ 0 

amy E <p^mt, apr E £ V) b . -fr:^ y *C#v>Tli*:*»e4?*^Htt*fiK 
^fci&gi-TS, ftat^^JS-^DegSU -^fAli, senC28)% pai C29) & |» jj 

-rs^, c:caj»fc^<afc#<^±£p3i^x:r a-c$>& (12) 0 ^^fr^v--tf<o 
ip-88J&^J& -> ^ -7 <r H ti , ^ O &tf 3& 1 * F & a E £ CO T- Spo IIA 

Spo IIA gE^ftn fettS g H Qg«Oig APE wTOjiafea'&S (Errih 
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gton ; 3 ; personal ccnmuni cation) „ z.fl{z£V), a -y \ ^cBM<T>WP 

§^v>i t z^m-r&o ^4oob P &n<x£i<7>mmv>%&&im*-e$>*), mm 

DN286 . i; ^ ;v = *»£SU*T* & 0 

B . 'J *T - * ^ ^ * NCIMB6346 (iNCIMB f, f |j § 4 0 

• yr-f^- U ^.168 (i, D A. Smith (University of Birmingham, UK 

) 

)\,*)T (Luria) -7*^ 3 VTSl&W T 74 3 (16) JgSJfcjft&toR 

:7>fc^'J> (lOOng/ml) S^'J Fo7^-» ( 1 mg/m"l) *IKLT« 
fflftKfflWc, ->'-tr>0D (Spizizen's) Jbh£P£jlb (16) N 
(Schaefer's) Ji^B^Sfe (16) , &W^flI£A (BHI) r^f3> (Qxoid) 

^M3M83ni3tt4 ^ n- — > y<Dtz#>K77 7. ? KpUC19 £ffl^£<> 

pUC13 f*]-c^ n- y ZiltzB. U fr-*;!^ X^^O^^ Spo HA ^-^p > 
fi, M. Yudkin (University of Oxford UK) £ frj rj^Tl^fco 

*K§^fc*Ofij&«£13:TNl>*pEI94 <7)^^#T-^4PE194ts (± N P. Youngma 
n (University of Georgia Athens, Ga USA) £ V) CTJlHftlg Wsi 0 

DNA 

JSt^^fefiSambrookf, (18) j&OtliJBl1trfcSE*3 *i* (21) o 
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A ZTJfu-xrfrfrhWmL, ft&Ltzlk, Gene- Clean 11*? r (Bio 101 
Inc.) ^H,>t|^Lt c ABI373A DNA 4- > ^_ £ v > T, Department of 
Molecular Medicine, King Coll ege, University of London, UK^ j- V) $l £ %i f z 

-4r y=yyy-fn -^-W&m^ : i : 

5' - CGATCATGGAAAATTTCATGCATG — 3' 

&l§S*L&@e?!l (17) (7)^ 943-966 ^?ti^>^X.il^ 

mmfrm<Dfc&mwm±. Lm^mmztitz^is- htfuhfeK^^x^z, ( 

22) 0 

v-tJLfzo V V V J±mffim. (50iW, PH9.0, iml) %Zfig^±m 0-M\ 

) 353% 37<c-c5p«-fkt, »J ^««a?«*t , 0-8 %TV*"l?>f >#«0.5 ml* 

ml<7>^20%TCA -ejtj^^^^ •£ fcafrkU <£ LX %<?>±ffi<Dm.3t&.* 

405nm K j3^TzfllJ5E L^o fllttJi, ±iC"li I) l) ©f M<7)^ti LT| 
£*l& 0 37-c^isv^-cPhadebasT^ 9--fe*^K (Pharmacia) £jav>-c\ ig*± 
m 4" -CT 5 5-if*7^-b^fL, Phadebas& ^Nelson-Sonogi 3StcM T y -tr ^ 
«fc «jTy -b>f S*tfcT? 9— tf©*3R»-Cf^ftS*ifc**BliBl*fflv>T , nTittt 

LT0.5 h-x^^tf*/hJg»4«-Cii5ilL^:«eiia,Sra^^ J: «J 

jfclfcU 50rM NaCl ^^tflO^I Tris j»^pH 8 Tffijfi- Lfc 0 #BJ3&£Bfc®^ 9 - 
^**7ft-C*ffeL (4%"C2NfH) x Robards &tfWilson (23) dot, * J- 
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SpO IIAC <7)fr£<7)ggg° 

ftt&Kl&KX&XZfJj (SOE) ^fflv^c (19) 0 Spo I 

JACjtfg?-^ yo^- » - £ > (SB?U#-^ : 2) : 

5 ' - GCGGa^ATTCAGCTTGACCCGACGATGGATGAACTG - 3 ' 

&tfB (@e^J#-^ : 3) : 

5 ' -CACGACCTOTCTGAACTGAAHj I I L 1 1 I CACTTCATGGTCTTTAAGCTG - 3 ' 

- c (Bsyys^ : 4 ) : 

5 ' - GACCATGMGTGAAAGMCrrCAGTTCAGMGAGGTCGTGATGGCC — 3 ' 

Rz/d (MB^J#^- : 5) : 

5 ' - GCGGGGGATCCTGCCTGCAACATGAGCAGCCTCAGC — 3 ' 

-?-A&ZfD*<VTU<7>&mit, #*Eco RI%^Bam HIffifefrf|-r o 
<^SJS^-^iJ{±s 200ng o^^yv- fDNA (B. 'J ^ -jfc ;l/ ~ 7. <T) ? n - WfcS 
po IIA ^-^p y) > lOOpmol <7) 7* v v - > SI&iftJS 125n,M #^ dm " 

P eml^MgClj (25rrM) , lOnlco ( X 10) Taq affifflU Stf^aST 100111^^^ 
* (7) ^0 Mi 1 "li pore 7}c£-g-A,-C 

-if (Promega) £ jp^ s«l0<?)^-f ? ;i/^*> * »J , LTf (OElfrl^liit 
ft 10Qn1x^yN'-$itLSo iom, 2M> 95«CT<7>Mu 2frW, 55t;-e<OT 
--'j^, &Z>*3frM> 72<C-e<^#^<^35-9-^ * ;io&«ff;b*L* 0 95-012^, 55 
t)/ 2 ^^72-0/ 6 #«>#ft* T" y ^wM**^ * JK-ya ^r^T L 

7t 



464 #tf382bp PCR gl^fc, a. * y - )Vttm~ «fc »9 **6 U Gene-Clean^ - y h 
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fc, y-y^V-Y (#*300ng) t LTffl^T 7 7 2^ > h AD£-g-?>806 jj&gfcj-S 
po IIAC X^tt^jgjftLfc, 

77^> hAD£, 77-f •7-A^.O ? DP*3t'#f tt^#>»Bam Hlff^Eco RI^j 
tyt&K??*^ K^tfHD^-^, 40ng/m1ox-ga"l tr LBT > t° V 

tz7?X$ K£fflV>T, B. U ^r-*jl/5 7.DN286 (10) ©^0 b hS^' 
B. ^7^»;t.168 (20 t 7) 03>fr>MfflMM^L^: 0 
pE194 ^-^<^X^?tlfe Spo IIACft jfcjgfe^fc-a-tf^ B . 'J*"-**^** 

SI 3 fl fz ® £ 37<C -e )\> - > fit) if ?a S * o 

Spo IIAQc ^ »t 2>X$z<7) m$$; 
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£tTo£o (AB) »i, T*ae^ ( Spo IIAB ) (D^^Xf Spo IIAC jg 

e^-OaSMJASr-grA/T^fco ^2<7>j£t) (CD) »JU SpoJIAQ^ Cf ± 
t*3 - Kftf LTV>fc, 7 , 7^v-BSU s C4 3 (?)ffl^l (*- 
A-ryy) <*>#fi«iJ**ffiv>t\ EfcABRcfCDfc^-*, ^^^v-AX^D* 
*ft*atr*30PCR ««*BttLfc. 372bp (Qft^fr-grfr Spo HAG fcfc 

^?riiL-CPE194ts nil^LTv* Ml/:/?** KP«iM2 (@2) Srf^ ») tB L 
i; = ^DN286 0)-?xi h7°7* h&VB. *t~f*f- x ) 7, 168 <7)n>e-r^ h 

|]-&tLtfflL^liM)lli, B. 'J ;=.*/!/ 3 ^^o^T^jlO- 4 ^^ (B 
. y ^-;Mi^ *2t2:jtf5^-£#fr) B. U X Hov^TlOO fgfft^o ( 

|l)o 28fc^ftti i i t J: 4iBl&* iifc ^77 5 Krt©n-vv^t-^ 
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1 

/<^;l/X • X<Dftjfc Spo I lAC jftjl&fc^S- 5 pE 

194ts ©em*) SIS 



4^ 4$1 


Inte- 
gran t 


MM 

mm 


t X r- L 
tz n n - 
— CD |fr 


mm 


Spo - 

3 0.=.— 


b. y y — 

* ;u s. x 


1 


24 


150 


9 x 10" 2 


0 
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24 


100 


2 x 10" 2 


0 




3 


24 


150 


6 x 10~ 2 


44 




4 


24 


150 


7 x 10 2 


20 




5 


24 


150 


5 x 10" 2 


25 


y x 


1 


24 


560 


1 x 10-' 


0 






48 


114 


2 x 10" 1 


0 




2 


24 


358 


I x 10"' 


0 






48 


152 


2 X 10"' 


0 




3 


24 


442 


2 X 10' ' 


0 






48 


184 


3 x 10-' 


0 



B . 'J X DN286 Spo IIACD3cq ^ -y ^ ^ ^ >J -jf- -> g y 

B. 'Jt-*JV^SM#3 (S3) *>^^*ft*I445f^)kfti:l 
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^ Spo IIA ^pxtvw yi) y>f -tf--> a g|or)4.2kb t JtttLTSEft'Hc 

mi. -eo^#*^370bp o^SriMLfci fc£^Lfc 0 -footed* fcO 

Xffe*«*3*U: (BIB) o m^BHMKJ: ^ Spo IIA ggjiftcpj&SBgftfifeSS 
£tTofc 0 b. spo iiac ^^q^m ~ea> & "^»tt*fl&^»Jft#" 

«Bi&4'<7>2oc7)^^RIM^t ) ^HB^^7 v s: (03), 

fco BHI ^ */Mg*fe (04) at^Schaeffer's la^^jb (f- * 1*55*3* v» 

o 

[WID3o<7)^^TT-90%~100 %Oj|&^«Sr^ Lfc B . 'J * - * ;W 3 * NCIM 
B6346 iJt«-r*ii»Cj: 19, DN286 ^i^O^V^&^^Jt^Srfit^ Lfco 

^-f tLo^sb^-cb, spo iiAD3 ggjig^n^v^t-ji&^tjtjftagifc^^ofc, m 

o 

B. 'J - » ;U ^ * DN286 Spo IIACD3 t - £ & iWg&^g 

hf^Kt gm-fM***, ^?tL^afl^m^O*^i3^T^ 
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ft-C8!l«3*lfca« % DN'ase, # ij ff ? ? y u * - h >) 7- -tr\ 

^H#&O^OlS£, 72^ M , (BHI) 5.^«/M*^4 I -eii58?*7to 

MiS^'-b 'J yfrt-f T-l?<D&$L*^-9 - Ltz (04) 0 ^nf7-l? 

LTiwfco BHI H£v>T, S£|flD^fi^Liq]fifiJS*L> M^<Ol*^i5(/^T^j48^ 

j&j: 19BHI Jtjfc-efft/^o^o M^<7)^^^*3V^-C. -tr U v^of 7-b*<?)E$li 
, Spo IIAC ^nj: *?fgg^$tt^^ofco 
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